Hydroxylamine-induced relaxation inhibited by K+ channel blockers in rat aortic rings.
Hydroxylamine, a putative endogenous nitric oxide donor, relaxed rat aorta in a concentration-dependent manner (0.01-30 microM). Removal of endothelium or pretreatment of aortic tissue with N(G)-nitro-L-arginine (L-NOARG, 100 microM) did not affect the relaxant effect of hydroxylamine but L-NOARG at 100 microM abolished the acetylcholine-induced relaxation. Methylene blue (10 microM) significantly reduced the relaxant effect of hydroxylamine in endothelium-denuded arteries. Tetrapentylammonium ions (0.3-3 microM), tetraethylammonium ions (1-3 mM) and charybdotoxin (100 nM) reduced the relaxant effect of hydroxylamine in the endothelium-denuded arteries while glibenclamide (3 microM) had no effect. Neither tetrapentylammonium nor tetraethylammonium ions affected relaxations induced by forskolin and verapamil. The effects of tetrapentylammonium ions (3 microM) and charybdotoxin (100 nM) were additive. Tetrapentylammonium ions (3 microM), tetraethylammonium ions (3 mM) and charybdotoxin (100 nM) decreased the relaxation induced by sodium nitroprusside in the endothelium-denuded arteries while glibenclamide (3 microM) had no effect. The concentration-relaxation curve for the relaxant effect of hydroxylamine was shifted to the right in the presence of high extracellular K+ (15-60 mM). Neither tetrapentylammonium ions (3 microM) nor charybdotoxin (100 nM) affected hydroxylamine-induced relaxation of the endothelium-denuded aorta precontracted with 60 mM K+. These results indicate that hydroxylamine relaxes the rat aorta partially through activation of tetrapentylammonium-, tetraethylammonium- and charybdotoxin-sensitive K+ channels and its action is comparable with that of sodium nitroprusside, an exogenous nitric oxide donor. The endothelium is not involved in the aortic response to hydroxylamine.